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1 

[#S¥i**©«BB] 

[f»3j<9 1 ] 7*3- v 7mt<D'pt£ < £ fc— #© 

ffitcWb«WBtWMI*IW*fc^- Fa - h? -f^AfcO 
<«■>- h-e*-?-c, 

a- h/I<t£C©IIHk:^J&Lfc2II«J&rt>£J&£iW[:*S 
JJiteJffiS SrifcW feci **8WLt? %>j\— Fa — H 7 ^ ;U 
AfcL< tt^>- K 

[f*#3f 2 ] Htria^ i ©^- Fa- fb«. 
£m®ffit*3-*>S'&%iwm(D7\s> yfrhf&zmit 10 

f-SfS^lX«2fS«©^- K3- hi -^AfeL< 

[f*#lI4 ] m&m 1 ^- Fa- MI«. 7i?*^ 
M^J!i£#?*>S^$im©fiSfflJ£i:l:#, 10:9 

o~8o : 2 o<Dmm*ffitcTti£z i ®m£ir zmmm 
-K 

] lTS2!fl 1 ©^- Fa- hB£SH2©^- F 
-T-&0. 0 1 ~ 1 0 Mm ©®H£?iSfcTM^cWiWtg 

©awt?-***-*'* c t^iitssii-r^st^ i ~ 4 ccta 

[i**Jf 6 ] />- Fa - h»«r«fiET*WIBWb«rea 

i&akt-rzn&mi ~5ie*s©fsm*p©^- Fa- 30 

-fJUAfctXtti'- K 

[N39I7 ] mfie^ 1 ©^- Fa- f-Jl©Jg!/£#. 3. 

0-30 am <Dvm&mtc?c t*®mt 1 

~6fBiS©f< i J*i#>©>' , >- Fa- by a ;l/Afc D< 
K 

[m^fl 8 ] miem 2 ©^ - f a - h «©§!/?#. 1 . 
0-20W111 ©fSB^m-rc tznmt-r ztt>m 1 

— 7ietg©{5in*i©/->- Fa- H<A*>L< 
K 

[ftjjai 9 ] mzem 1 ©^ - f a - h mom.%m&Ki.T 40 

-C©S*&35#. l. 5GPa-4. 5GPa©ffiH£iii! 
/cT C t £ f SfiS^ 1 ~ 8 IStS©f5in^©^- 

Fa- Yl a ;UA& U<«v— b. 

CfS^JS 1 0 ] Bfliel&2©^- Fa- hJf©K«^tl 
Tt?©»tt^*i. 2. 0GPa-4. 5GPa©«ffl£ 

mtc-r c t *%mt-t z>mm§. 1 - 9 iBtg©^^©^ 

-Fa- Y? ■< )l>J*hl;< K 

tif*i 1 1 ] araas i~io iBt6©<5in^©^- Fa 

JB£f£WfcC<b£1f«<!:-f -5^- Fa- h 7 -< .»l>At> 0 50 



4f K§ 2000-71392 
2 

K 

[^W©s*iHB^SiB^] 
[0 0 0 1 ] 

-f. U>X, 5 7-, a'-$OK aw/?**©***** 

«c« si©awrtes ^ni^^f-^?^ ;u ar^> 
s v twemw.. mt$4*- f^tfKk. el^^k 

^e. S««^R»©Hffi«8IK:jaL/c^- Fa - ^ 
;uAfcu< a^- h(cKl-r-2>. 3 6ic. S^^ji/Ato 

< H©«M(c«R«tefK*if^K:«ES3n4*fi6tt 

m, jsstKjba^. s*f?tsi5S!)m^©s«ssfi6^wr2> 

[0 0 0 2 ] 

[fit*©^] ae*. ?sa«7Kiis. crt sitk^s. -t 

©ffiSUlffl©^ ^ 7 V-i . U>X. ;5- 

< fctt «JB§ £a— TW^yUfcO ^ 9 * U 

&t>j\- Fa- HS£«#Pdl©^#. 7 a ;UA5ffllfB# 
0*7-^, 7 ^ Jl-A©*-;U^*^ffla<3(CRgS%C^ 
Hptg-C^-C^Sfc©©. 7=5 7* ~j i?V a jua, 
hSW±-C©lfiaSSfiB<tG-C«2H*^3H*5KI?-C > H 

/c. 

[0 00 3] 

[#6^#*?{fcb^<tT&S*iB] ±IB©^S 

?:ffi*r/«csnfcfc©-c*o. ^-K3-n^i- 
S^^?-??? -*;WAt>u< t*->- h«^©^®«:^ 
fiSL/c^- Fa-h)l£SWa©«#. 7 -r jUASfffilf 
m<Dt>"yv>7. v -< -»UA©*-;u^Hffl6titc^FS-C# 
■S.IEHrtK:JRtoSC£*ir-#. fio5£*©|ig|??&±[5lS 

[0 004] 




(3) 



3 

■tRttfc^- Fa- -<;l/A*rr*o*C, fuESt*± 
tear 1 Fa- h/ii ^^^^S^atWBii*^ 
*>«^fi«ffi©:/u> F^6JSt*Wb««»*tft»fc 
& ^<D±iCH2^- Fa- F»t t/t^P* 

2»«j«(o^- Fa- m*aa:»ac tcciotjt'ee 
[0005] tut>%, m?m i e»©«w«. it^?* 

milHS«±Cc, SH1<ZV>- Fa- h»i. »2©^ 
-Fa-F»i*C ooJBK: JBflc L/ fc 2 mifiK^6 A£ IE 

[0 00 6] tt^l 2 BttOMBK. 1 EttO^ 

-Fa- by *;i/Afcu< ttv- Meteor, Suia^i 
[0007] tmm 3 izncommz. n&m 1 x« 2 te 20 

tt<D^- Fa- ^;bAfcU< ttis- blcte^x. flu 
E»2<D^- Fa- Mite, ^^*^S^S«J!I©*^ 

[0 0 0 8 ] if 481 4 EttOIMBK* ffl*^ 1 - 3 Ett 
<Dfi\txiP<D^~ Fa — ^;UAfeb<^>'— Kctel* 
BuEfSl^-Fa-hJlW:, 5^#-fl/K£3!ttMi£ 
^^^>S^S«flg<DSSiffl«cJ:b^, 10:90-8 
0 : 2 0©JBH*MfcTC<t*«F«<!:-r£. 

[0009] 5 Ettoi&yjtt. iff*s 1 ~~ 4 cce 

UffiSTl <D"- Fa- hJ|&ft2<D-"- Fa- h 
m<D'J>t£< tfcffltl**©^- Fa- hUCC^^SE 
0 . 0 1 - 1 0 Mm 0[)KH«:8Sfe-ri!8«Sc^«»«oa 

tt^*dwr « c 4 *««4-r *. 

[0010] 6 EttCD^HJte, if #?I 1 - 5 Ett 

<ZX5J4t.3&><7>^^ — Fa-F7-* < lit"- Mctec> 

r, ^-Fa-h»*^r*tJEWb«maBi»«. 
3&^t>r^snfca!««a**rs-4c 4*««4r 

40 

[001 1 ] lf#«7K»<DR§BW\ «*3B 1 -6 Ett 
<Z><5J*u&>G>'>— Fa — *;UAfcL< W:^— hte4jl> 
t\ WEJdlO^- Fa- hJfODKJia*, 3. 0-3 0 
urn ©«H*«fc-rc4*«*i-r*. 

[0012] tt3jm8Btt4>M!tt. 1 -7 Ett 

CDjHJ^I^C^^N— Fa — ^;UAfeL/< KC&1> 
WE»2©^- Fa- hllOW*^ I - 0-2 0 
urn <DVbWimtc?C±*mWL£??>. 

[0013] m^m9^m<o^mt. 1 -8 Ett 

©fSHl**©^- Fa - by ^;l/Ail< KC:teC> 50 



^^12 0 00-7 1 392 
4 

i. 5GPa-4. 5GPa©«IWcfCi 

[0014] S*$H 1 OEttO^lt »#B 1 — 9E 
ttOfflti* 5 ©^- Fa- h 7 L< tet'- hKte 

^r, ?WE!jl2<D/>- Fa-h«CD5S«S^felT"C(D5* 
t£*#. 2. OGPa-4. 5GPa 0®B*«/cTC 

[0015] IS*3S l l EttOftWtt. »3#B 1-10 
Ett©ffl*i#»<P^- Fa - by ^;l/AfeL< h<D 

-Fa- h7 -/ jUAfeKtt^- h"C*>£ 0 
[0016] 

r»tfflCcttl8TS. *-*\ ^-Fa-h^-/;UAfeU< 

-^y^u-h, *y*fi*bf~;k 4<US{bt'^yf r 
> N ^ye^7;P3-;k x^u>tr^;l/T^a- 

T^y^, t^D>, #>j-f5F, 

-f-jM s F 4 #y x— f-;uxju^*>^(D7 -r jUAfc 
^cFV7tfJl/t;l/D-X7^i/A, Stf— IAS 

[0017] *^HJ©^- Fa- H»**JS'r4Wfc» 

or ^ y * ^ y jux^f^w 5 tt^Wffi 

-;UR^T^yjUKX«->f y;UK©t Fta^->r;i/ 
+ ;u x x r 6 $ ti 4 <£ 5 ft fg^cD u< $ 

T^yu-FjRowttaiW-rs^yi-^Wfli. * 

yixfjUWl, x«P*^«B, TJU*9F«flL 
P7t^-j», ^yy^^x>ffigg, *y^^--;i/ 

[0 0 18] £tc. Ch6©«re(DSj£tt*WPJ<!:0r 



5 

U£) y u- K ^x?-u>^ya-;i^ 

-^>*xy;*y h-;bh y (y*)7^«Ji/- 
k h'jyfP^7'p^ohy u*)r^yu- 

k **^>?-;i/^y a y u- 
<d 2 wrat^o * ^ ^ y -afctf fc^wra* 

k 7'd bVl^T ^ 'J U - ff ©7 ^ V ^Bxxf 
xW^'Jb-K ^af;M^^yi/-F, -YV 

^M^^yi/-h, -fy**^M**yu-h. 2 
- t FP^^x^^y^^yu-h, ^u-\^>;uy 
$^>JU-K y^7x^;M^^yi/'Ff©^^ 
*y;i/»x*f-ji/ffl, fF7t KP7^7 y;uy y 
U—k Stf-e<D*^ci7^ h >SME»tt t*©R3W*. 
^^U>, a- y^^^^U>, y^M^RO'-eti 

[0019] *^*>«*si©**M«wt«rew 

[0 02 0] *»BJO»10^N-Hr3-Hll3:, ±fB© 

[0 02 1] £6&C, #»!I3(E>J&1<0^- Fa- hS<E> 

JflEtbtfl 0:90*680:2 0 CDjSBiT , #><E> C ££1$ 
[0 02 2] #|S9iK:*sC>r, «14x*;U+-|R#jl6J* 

; T-fe h7xy>, 2, 2, - V>* h+^>- 2- 
7x^7th7^y>, 1 - k FP^»^P^^> 

>h^^^>. 2- x^;ur> F^+^X 2-7^b 
T> h7*^>ft<!:W>h7 + />a : h 
2. 4- S?x*JU^**1f> h>, 2, 4-i^-fV 



(4) #§32 0 0 0 -7 1 39 2 

6 

■ ; ^OW*. Sis. 4, 4- 

TVit&foU Ch6B*»*fcB2ieU:0 

»^»±i/T«yrc*, S6fc:«:Fyx*y-;i<7 5 
-i/yf^^iWSSfE 4->^^;U7sy 

tiu^y-j^y^')^ ^y-^a-F 
x^ a^b, f >j7y-^Wi»)A8fiff b y ry- 

;U***X^A&^#&9 , *t^^>iLTBF4-, PF6 
AsF6- , SbF6- &£3WBC»6ftS. COJ:5tt*x 

*V-2- i?TlTi-y b*S >-4- XJl/^- 

t7F + y>-5-7';-;i/^t-F, hyry-;i/ 
y >tx ^ T)immwmsmmx * ^ . 

[0 02 3 ] ±K#*&W*6»fl©flWB«ra. ^i^^S 

30 S^14«fli^ 1 0 0 MMmcZiLX 0 . 5-2 011 

[0 02 4] **9§<D»1 <D^n- Fn- h®<b^2<D^ 
-Fa- hf(D^< ifcfim*©^- Fa - FJltc^p 
WiO. 0 1 - 1 0 Mm ©ttH*«fc-rj«*rt^tt 

- Fp- HBtci2^*5jffi*«R«feb< «wa©a3e^<b 

[0 02 5 ]«^<i:lt-»at *>y#, T 
[0 02 6 ]ifc W«MMl^i 

so u>^ffifli. x^u>-r^y jvm^m^mm. rt> y 



7 

[0 0 2 7 ] £*tcj£Dr^O— 88ffJ&Sif48$ 

* y ? ^ttfft^-r * 5/ y a - 7 * v»o»m 

jba — y^-*n-;i/a-#-, y^trra-* 
£&$f£ls<. 1SE*J8«\ ffiE*«*L iSi©EE*$fl 

©SMbfctt-rfiuun^-/ F^>^— WWtcffifflSn 
*fc|»2^-F3-F»©Wb«ctt«^«i*««-r 

^f^^SL ftli^ESL HMtaraESSL iBDK 

3^6ttffiStl*5 0— 1 0 0 OKeV , »* L < « 1 0 0 
-3 0 OKeV ©x*;l/^-SrWr4« J F«*s*»Jffl"C* 

[0 0 2 9 ] #|B0J0O^- Fa- F? ^;UAfcU<«^ 

mtt>**>n&&titia<D'7i'> f*6jS4» i ^- f 

a- h»iUr8Mba©K«^3.0 Mm -30Mm QffiH 
oT3E±Wb*L<tt*Wb C"-7*»T) 3i*£o 

fib, *BMb£a*«©«tt («s- w*y*xtt«> 

d?a < <l fc^B*ffl©* ^ **sftiMii»ciMbbfcifc« 
©tt,«*Stt"rs. &C»T\ BMBJBl^- Fa- FJB± 
K*y*JU«*^n©**6«&*2^- Fa- h« 
&flMbtt©IUV#1.0 Mm -20Mm (DfflB&WcTJ: 5 

3S±w-(bur(r»4fca>r*titf, Mt2^- Fa- fb © 

*©Wbitt"J, 5&1 ^- Fa- F»***SMbtt«"C* 



(5) ^Sl20 0 0 -7 1 39 2 

8 

S. »*U<tt*l^-F3-FJi**«<b£l/fc*# 

[0 03 0] #*?B©^- Fa- F? .ul/AfcO<ttS/ 
-F&Cfct>T, ±«:a^</c«fc^6C»l CD-"- Fa- h IS 
3. O-3Ojum0ll?r, *fcj&2©^- 
Fa- FJI<DJgJl#, 1. 0 — 2 0 Mm <Di5ffl£&*?lS 

[0 0 3 1 ] 3 #*WO^-F3- F^^Jl/Afe 

WIBttMII tt, ffitt x * ;u btt«Jlf 3&s»JWR«: 
cfc rWbHftawas Ur 3 *i/c^fif££WT 5 
C££^<tT£o ^-F3-FJi*«SSr*ai8W 

WbfeU<tt*Wb <^-?**7) StiSCi^t* 
43&s. fiIti(D*i-&t, tgttx*;mf-«Wbtt«fllCC* 
*MBIBW*tti*. 4 c £ «: J: o r w< bSs&wSBB l> r %± 

20 [0 0 3 2 ] ##fcHJJ©^- Fa- F? •/ Jl/AfcU < ttS' 
- FtCfc^T, ±IECCT»6flfc»l Fa- MfO 
»«S*«T"C(DS»14**S1.5 GPa 3^64.5CRa<D«SH«r 
vS/cU, *o*2^— Fa— hjg3&S2.0CPa*>66.0GPa<D 

Q^«±IB^>- Fa- h7 ^;l/Afcb< ttS^- F©^M 
CC, «tB14^WWB*»W&C£*sr*S. ^-Fa 

^-Fa-F®<D5*tt«^-r^r 

30 -F3-m©wtt**jj«ry4*i*. ««Btt^*sasii 

^-Fa-HB©W!t*3WST 
af-SW^CCtt, % jWMMtiiit)«:;w Fa- FH*s 

^- Fa - hJB<Di8«S*«Tr<OWtt**5l.5 GPa * 
64.5CPa<Z)3iBH ; S:^ct', *oJB2^— Fa— hM#2. 

<btcJ:0, Jfl*©jfe«8^60j£^*^--F3- hJi©^ 

Wot, ^tst, «jRr6c£*J-c*, iWRio 

[0 03 3] *te, ±K«CT»64ifc'v- Fa- F7-f 

4«^R**^»«3n6«tttt^»« (AR») 
«r»W*C£t>r*S. ^- Fa-hJB©*ffi«: % 

so i^^B*»t*&-«tLr^i»jbB*»ac-r4» 



10 



te, W€©3t*iWnd (JB*r*nigWd©8l) 
J:5«c«»-r4. *B«r*»ttBllT* (nH ) 8 

«*JH*T*<nL) 1. 6fclT\ »*L<«1. 5«T 

JRffJM&tsTtt. JB*t* <nH ) ** 1 . 8 0£U:©fc 

*wlMbWiur»b^*>, Bftyw^afA, aft 
<fb£>#;k KYfcffiiS, SHb^>^^A, MfbHzya 
^A, BMtffl, 8Kb~*:/, mitJv hy*9A, BMt 

fiiSfflilttJ, /SJT^(nL) 1. 6«T(0fc<D 
#tfbv^*t"5A, mtiJ)VZy^?^ Wk^^AW 

abuts*. «^«w»ojBflCfirffiii/r«, X£ 



(6) #KJ 2000-71392 

10 

ltei»*&<:£trcft«. 

[0 034] 

[00 3 5] <*ife#i 1 > 

>«^«1I*M»5»I^C 0%, 10%, 20%, 

30%, 60%, 1 0 o%tc^n-en^b> fu c<d 



• is b >)J ^P — JV?Wt>7* b^Tf 'J h 

• ^>3?xy^'j h— ^ h y 7 * y u— h 

• ^#;l^S^M^J(Darocur 1173 , *r*iS4 *-tWH> 



30gj5 

2 sa 



I) 



45£B 



• >**^B8*&JW (San-Aid SI-100L , HfMt^XSSttS) 1.5 SP 

[0 03 B]3MU*Si50 m« ©PinJW»«ai*y* $K&frcflBNU Wt«l1-5Ci«:J:»), »1^-F3 

^UV^>-7*(l20W/cm) <D*^*8W5fe«JKJ250mJ/h»2<O^ HttHBtt** J»2^- F3- HWKK4 OTTiBRLfc. 

• ^ h 'J>fO-^7'a^>f h 77^ y U— F 30gfl 

• -^>£xyxy h-A* h'jr^yu-h 203s 



• Darocur 1173 (^*# 

[0 03 8 ] ;xccMie, **HMMfci/fe»i ^- Fa- 
h«_Bt, ±SBtt«©»2^- f 3- bm *mLwm<o 
mmm umm&om^m%fcj&i>tc&, sum J: ox 40 

EE7KSSUV^>^(120W/an) (D^»«r8W**Rj300m3/ 
Ml&?m2'\- F3- F<D3»3&>6J5*S^- Fa- F 
[0 03 9 ] «gjttjj«gBl 

/c *rw«»Wi4i/r^>^-5AiBWt«i (no ) 
-Y*3&>6«c4S*«S±Jl*7 r '7Xv7^ h«aiffi«:J: 50 



pet 7 -f aa 

IMS 
2«g 

3«a 

4JB§ 

4 L/c 



2.535 

30SB 



(n=1.62) 
(n=1.52 
(nH=2.05 
(nU1.46 
(nH=2.05 
(nL=1.46 



6=^13 urn ) 
d=ift58nm) 
d=^38hm) 
d=$^125nm ) 
d=|^140nm ) 



ITO 
Si 02 
ITO 
Si02 

*f#fc. *S430 -6S0nm OHHrS^ttiasWTT 1 * 
o/c 0 ^- Fa- hJItW«^»|»±Ji4©af»«H 



(7) 



2000-713 9 2 



n 



12 



Of 

as 
Ec : 
Ef : 
Es : 
b : 
d : 



[0040] mmji& 
[oo4i] isgses 

*tt*M*©tt«*fl!*r>. 1 K q S?STr JIS K5400 V 
[0 04 2] W^iltt 

#ooo(XOX^— Fa— 10 

[0 043 ] 3g«r1£ 

<#B) SrlOOflAft, *0±CC-feO?— 7 

fc£««cwttM#7 ^;i/A»w*>6aij*«nfc?fa<D» 20 

[0 044] 

- F3-h^-/;UA©«>t*iocmft«:«J»iU, KOfei 
[0 045 ] 

[0 04 6 ] ^- Fa - FBOSBtt^ 30 

*(Ef ) £#tBl//to ^'i^r^ -<;l/AC05it4^(E 
s) , Sl?#i;x^f;V7 ^U/^- Fa- hHft>6 
j££1S^McD®t4^ (Ec) »;hSO%KKMI«ffll) 



ac(b-Ki)= afd+ asb 
Ec(b+d)=Efd+Esb 
/.Ef=CEcCb+d)-Esb)/d 
ac 



: Fa - FJlCDrtSBtS* 

^- Fa- h/iCD5ftt^ 

^- Fa- h/f <£>J?£ 
[0 04 7] gjjjfej; 

JJB, Fa- hflllff. 5ftt*£H 1 tc* 

[0 04 8] 
[HI ] 





-Ka- h« 


*2/v- 


Fa- MS 


MftflMMi 










gums 


(Aim) 


<GPa) 


(//m) 


(GPa) 


(wt%) 










0 


7. 2 


4. 9 


6. 5 


4. 9 


10 


7. 1 


4. 6 


6. 5 


4. 9 


20 


7. 8 


4. 3 


6. 1 


4. 9 


30 


6. 9 


3. 9 


6. 3 


4. 9 


60 


7. 5 


3. 1 


5. 8 


4. 9 


80 


6. 7 


1. 2 


6/ 8 


4. 9 


100 


6. 8 


1. 0 


6. 8 


4. 9 



[0 04 9] *2«C^- Fa- hJl<D*<Mfil 
*3*C^- Fa - FJl±OCa»«ttS*H»±»*HWA:^ 

[0 0 5 0 ] 
[*2] 



SSlA-ra-wmyE 
(wtK) 








(cm) 




0 


4H 


62/100 


A 


1 7 


* ' 


10 


4H 


12/100 


A 


20 


m 


20 


4H 


0/100 


A 


32 


m 


30 


4H 


0/100 


A 


49 


m 


60 


4H 


0/100 


A 


68 


m 


80 


4H 


0/100 


A 


1 06 


m 


100 


3H 


0/100 


A 


230 


m 



[0 0 5 1] 



[«3] 



13 



(8) 



SH2000-7 139 2 
14 





tmat 






(cm) 




0 


4H-5H 


71/100 


A 


22 


W 


10 


4H 


22/100 


A 


28 


*T 


20 


4H 


0/100 


A 


32 


m 


30 


4H 


0/100 


A 


48 


m 


60 


4H 


0/100 


A 


77 


m 


80 


4H 


O/100 


A 


1 1 1 


M 


100 


3H 


0/100 
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